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Sizing the nucleus just right
L
ike great architects, yeast cells 
have an impeccable sense of pro-
portion. Whether the cells are 
large or small, they manage to keep their 
nucleus about the same relative size, 
Neumann and Nurse report.
How cells determine the dimensions 
of the nucleus and other membrane-
wrapped organelles is a mystery. One 
hypothesis suggests that nuclear volume 
depends on variables that include the 
amount of DNA and how compact it is. 
However, that hypothesis falters on the 
question of why different cells within an 
organism often have different-sized nuclei. 
Neumann and Nurse went looking for 
another mechanism.
The scientists measured cells and 
nuclei in ﬁ  ssion yeast that ranged in size 
from tiny spores to hefty, nondividing 
mutants. No matter the yeast’s girth, the vol-
ume of the nucleus remained close to 8% 
of the cell volume. To determine whether 
cells were keying on the amount of DNA, 
the team tested yeast cells that harbored 
up to 32 times the normal allotment. How-
ever, cells with extra DNA didn’t sport 
larger nuclei, indicating that DNA quantity 
doesn’t directly inﬂ  uence nuclear size.
The researchers also found that in 
multinucleate cells, not all nuclei grew at 
the same rate. Nuclei that were farther 
from their neighbors grew faster, suggest-
ing that their size corresponds to the 
amount of surrounding cytoplasm.
To explore this idea further, the 
scientists centrifuged yeast with multiple 
nuclei and spurred them to separate into 
individual cells. The technique creates im-
balances between the size of the cell and 
the nucleus. If the nucleus was dispropor-
tionately large, it stopped growing and 
waited for the cell to expand. If the nucleus 
was small, however, it inﬂ  ated rapidly 
until it was back to the appropriate size.
Overall, the work suggests that a cell 
scales the nucleus according to its own 
size, not to the amount of DNA. Why yeast 
cells maintain this ratio, and whether mam-
malian cells do also, are so far unclear. 
Two more problems to address are how a 
cell gauges the relative volume of the nu-
cleus and how it bulks up the structure. 
Reference: Neumann, F.R., and P. Nurse. 
2007. J. Cell Biol. 179:593–600.
Healing skin from within
F
orget about those age-defying face creams and moisturizing 
lotions. The real savior of our skin is the enzyme 
peroxiredoxin 6 (Prdx6). As Kümin et al. report, the oxidant-
fi  ghting enzyme spares skin cells damaged by UV radiation and 
protects new blood vessels during wound healing.
In vitro, Prdx6 neutralizes damaging reactive oxygen species 
(ROS). But scientists are just beginning to tease out its functions 
in vivo. Last year, the researchers found that rodents that 
overproduce Prdx6 in the skin suffer less damage from UV 
radiation. Moreover, the extra enzyme accelerates wound healing 
in aged animals, which are slow to mend. These results make 
sense, since sunburns induce ROS, and the infl  ammatory cells 
that arrive at an injury also spill the destructive molecules.
To further probe the enzyme’s protective powers, the team 
gave Prdx6-defi  cient mice sunburns. The animals’ keratinocytes, 
which normally divide rapidly to help restore the scorched skin, 
killed themselves in droves, suggesting that one of Prdx6’s jobs 
is preventing damage to—and subsequent death of—repair cells. 
When the researchers sliced out patches of the rodents’ skin, 
severe hemorrhages resulted. The new blood vessels sprouting 
into the cuts were fl  imsy because many of their endothelial cells 
were damaged or had committed suicide, the team found.
Vessel damage might occur because endothelial cells in Prdx6-
defi  cient rodents can’t fend off ROS or because infl  ammatory cells 
can’t neutralize their own ROS, which then seep into the surrounding 
tissue. To test these alternatives, the researchers performed bone 
marrow transplants on normal mice and rodents lacking Prdx6.
Hemorrhages occurred when the recipient and the transferred 
cells were missing the enzyme. But some bleeding resulted when 
either the recipient animal or the implanted cells lacked Prdx6. 
Those results indicate that vessel weakness stems from lowered 
defenses in endothelial cells and from self-infl  icted  damage 
caused by ROS leakage from infl  ammatory cells. The fi  ndings 
also suggest that Prdx6 activators might help protect our skin 
from sun damage and even stave off skin cancer. 
Reference: Kümin, A., et al. 2007. J. Cell Biol. 179:747–760.
Yeast nuclei (blue) with close neighbors grow 
more slowly than those with lots of 
surrounding cytoplasm.
Wounds cause more damage from oxidative stress (pink) in mice 
lacking peroxiredoxin 6 (right).